(19) 



(12) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets (11) 

EUROPEAN PATENT APPLICATION 



EP 0 723 925 A2 



(43) Date of publication: 

31.07.1996 Bulletin 1996/31 

(21) Application number: 96101049.3 

(22) Date of fifing: 25.01.1996 



(51) Int a 6 : B65H 23/18, B65H 23/24, 
B65H 20/32 



(84) Designated Contracting States: 
DE GB IT 

(30) Priority: 26.01.1995 JP 10598/95 

(71) Applicant JAPAN TOBACCO INC. 
Tokyo 105 (JP) 

(72) Inventors: 

• Fukuchl, Junlchi, 
c/o Japan Tobacco Inc. 
KHa-ku, Tokyo (JP) 



• Ueno, JunJI, 

c/o Japan Tobacco Inc. 
KHa-ku, Tokyo (JP) 

• Tsumort, Hlsakf, 

c/o Japan Tobacco Inc. 
Kita-ku, Tokyo (JP) 

• Yoshlno, Toshlkazu, 
c/o Japan Tobacco Inc. 
Kita-ku, Tokyo (JP) 

(74) Representative: Relnhard - Skuhra - WeJse & 
Partner 

Frledrlchstrasse 31 
80801 MOnchen(DE) 



CM 
< 

Si 

CO 
CM 

o 

Q. 



(54) Apparatus for stably transferring belt-like material 

(57) A belt-like material stably transferring appara- 
tus comprises an absorbing and feeding apparatus (40) 
for continuously absorbing and feeding the belt-like 
material by use of a difference in air pressure. The 
absorbing and feeding apparatus (40) comprises a 
reserving chamber (40a) for absorbing and feeding the 
beJHike material (1) to be reserved therein, and a pres- 
sure detecting chamber (40b) connected to the reserv- 
ing chamber (40a) through a slit (40c). The reserving 
chamber (40a) has an opening portion for feeding the 
belt-like material (1) r and blowers (14. 36) are con- 
nected at a position, which is opposite to the opening 
portion. The pressure of the pressure detecting cham- 
ber (40b) is changed in accordance with the change of 
the pressure in reserving chamber (40a) connected to 
the pressure detecting chamber (40b) through the slit 
(40c). The pressure of the reserving chamber (40a) is 
changed in accordance with the amount of absorbing 
and feeding the beft-fike material (1) absorbed and fed 
to the reserving chamber (40a). Due to this, the pres- 
sure of the pressure detecting chamber (40b) is 
detected by pressure detectors (50. 60). thereby the 
amount of absorbing and feeding the belt-like material 
(1) absorbed and fed to the reserving chamber (40a) is 
detected. The beft-like material stably transferring appa- 
ratus comprise analog card for controlling the amount of 
supplying the beft-like material (1) based on the amount 
of absorbed and fed beft-fike material (1). 
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Description 

The present invention relates to an apparatus for 
stably transferring belt-like material, and particularly to 
an apparatus for stably transferring belt-like material s 
provided to a hole forming apparatus for forming fine 
holes on the belt-like material such as a chip paper of 
cigarette. 

Generally, an apparatus for processing belt-like 
material, for example, a hole forming apparatus for 10 
forming fine holes on the belHike material, e.g., rolled 
chip paper comprises a belt-like material transferring 
apparatus for transferring chip paper. 
The hole forming apparatus comprises a supplying 
apparatus having a delivery roller for delivering rolled is 
chip paper, a hole forming device for irradiating chip 
paper, which is delivered from the supplying apparatus 
to be transferred at predetermined speed, with a laser 
beam so as to form fine holes, a feed roller for transfer- 
ring chip paper, which has fine holes formed by the hole 20 
forming apparatus, at fixed speed, a winding apparatus 
having a wincfing roller for winding transferred chip 
paper, a transfer passage having a plurality of rollers for 
continuously transferring the belHike material from the 
supplying apparatus to the winding apparatus, a plural- 2s 
ity of drive motors for driving each of the rollers, and a 
controlling apparatus for controlling the entire hole form- 
ing apparatus. The delivery rdler, the feed roller, the 
winding roller, the transfer passage, and the drive 
motors function as the belt-like transferring apparatus 30 
for transferring the belt-like material such as chip paper. 

The conventional hole forming apparatus com- 
prises a tension detecting apparatus for detecting ten- 
sion of chip paper to be transferred in order to stably 
deliver chip paper and wind the delivered chip paper. As ss 
an example, there is a tension detecting apparatus for 
detecting a diameter of roll wound around the winding 
roller to calculate tension of transferring chip paper. The 
controlling apparatus controls the drive of each motor 
based on the calculated tension of chip paper. In other aq 
words, the rotating speed of delivery roller and that of 
the winding roller are controlled, so that suitable braking 
force or driving force is applied to the delivery roller and 
the winding roller, and tension of berk-like material is 
controlled to be constantly maintained. as 

Moreover, there is a case in which a tension mech- 
anism is provided as a apparatus for stably delivering or 
winding chip paper. The tension mechanism comprises 
a tension roller, which is provided between the delivery. 
roDer and the feed roller or between the feed roller and so 
the winding roller, and which moves up and down by a 
spring. The tension mechanism relaxes a load applied 
to the transferring chip paper when the tension roller 
moves up and down. 

Generally, in processing the belHike material such ss 
as chip paper, it is regarded to be important to set the 
apparatus to a normal delivering state immediately chip 
paper is replaced with new one since waste of chip 
paper can be avoided and ability of production can be 



improved. Moreover, since chip paper is extremely thin 
and easily broken, careful treatment is required. 

In the above-mentioned hole forming apparatus 
comprising the tension detecting apparatus or the ten- 
don mechanism, it Is necessary to start the respective 
rollers substantially simultaneously at high speed in 
order to set the apparatus to the normal delivering state 
instantly. At the time of starting the apparatus, that is, at 
the time of starting the respective rollers, the respective 
rollers are started at high speed instantly, and extremely 
high tension is applied to chip paper and the feed roifer. 
Due to this, there is possibility that chip paper will be 
broken. 

Also, in a case where the chip paper is broken when 
the operation of the apparatus is started at high speed, 
the operations of a series of apparatus are stopped, and 
there is a problem In that a production efficiency is con- 
siderably lowered. 

Moreover, at the time of stopping the operation of 
the apparatus, the apparatus is instantaneously 
stopped and brake force is abruptly applied to the trans- 
ferring paper to be stopped. Due to this, high tension is 
applied to chip paper, and there is possibility that chip 
paper will be broken. 

The above-mentioned problems may occurs in not 
only the apparatus for processing the belt-like material 
such as chip paper of cigarette but also an apparatus for 
printing or processing wrapping paper cut to a predeter- 
mined size. 

An object of the present invention is to provide an 
apparatus for stably transferring belt-like material, which 
can be instantaneously started at high speed and 
stopped. Also, an object of the present invention is to 
provide a detector for ensuring a stable transfer of belt- 
like material. 

According to a first aspect of the present invention, 
there is provided to an apparatus for stably transferring 
belt-like material comprising transferring means for 
transferring belt-like material; absorbing and feeding 
means, having a reserving chamber for reserving the 
transferred belt-like material, for applying a pressure dif- 
ference to first and second spaces of the reserving 
chamber divided by the transferred belt-like material go 
as to absorb and feed the belt-like material to the 
reserving chamber; detecting means for detecting an 
extending position of the belt-like material moving up or 
down in the reserving chamber; and controlling means 
for controlling the transferring means in accordance with 
an output detected by the detecting means so as to 
adjust a transferring speed of the belt-like material. 

According to a second aspect of the present inven- 
tion, there is provided to an apparatus for stably trans- 
ferring belt-like material comprising supplying means for 
supplying belt-like material; absorbing and feeding 
means having a reserving chamber for continuously 
absorbing and feeding the belt-fike material supplied 
from the supplying means, and a pressure detecting 
chamber, provided at the back of the reserving chamber 
through a through hole, and dosed to detect its internal 
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pressure; transferring means for puffing out the belt-like 
material absorbed and fed to the reserving chamber of 
the absorbing and feeding means so as to be trans- 
ferred; pressure converting means, connected to the 
pressure detecting chamber of the absorbing and feed- 
ing means, for detecting the internal pressure of the 
pressure detecting chamber changing in accordance 
with the amount of absorbing and feeding the belt-like 
material absorbed and fed to the reserving chamber so 
as to convert the detected internal pressure to an elec- 
trical signal; and controlling means for decreasing the 
amount of supply of the belt-like material supplied by 
the supplying means when the amount of absorbing and 
feeding the belt-like material is targe, and for increasing 
the amount of supply of the belt-like material supplied 
by the supplying means when the amount of absorbing 
and feeding the belt-like material is small based on the 
electrical signal converted by the pressure converting 
means. 

According to a third aspect of the present invention, 
there is provided to an apparatus for stably transferring 
belt-like material comprising:supplying means for sup- 
plying belt-Gke material; first absorbing and feeding 
means having a reserving chamber for continuously 
absorbing and feeding the belt-like material supplied 
from the supplying means, and a pressure detecting 
chamber, provided at the back of the reserving chamber 
through a through hole, and closed to detect Its internal 
pressure; transferring means for puffing out the belt-like 
material absorbed and fed to the reserving chamber of 
the first absorbing and feeding means so as to be trans- 
ferred; first pressure converting means, connected to 
the pressure detecting chamber of the first absorbing 
and feeding means, for detecting the internal pressure 
of the pressure detecting chamber changing in accord- 
ance with the amount of absorbing and feeding belt-like 
material absorbed and fed to the reserving chamber so 
as to convert the detected Internal pressure to an elec- 
trical signal; supply controlling means for controlling the 
amount of supply of the belt-like material supplied by 
supplying means based on the electrical signal con- 
verted by the first pressure converting means; second 
absorbing and feeding means having a reserving cham- 
ber for continuously absorbing and feeding the belt-lite 
material transferred from the transferring means, and a 
pressure detecting chamber, provided at the back of the 
reserving chamber through a through hole, and closed 
to detect its internal pressure; receiving means for 
receiving the belt-like material transferred to the reserv- 
ing chamber of the second absorbing and feeding 
means; second pressure converting means, connected 
to the pressure detecting chamber of the second 
absorbing and feeding means, for detecting the internal 
pressure of the pressure detecting chamber changing in 
accordance with the amount of absorbing and feeding 
the belt-like material absorbed and fed to the reserving 
chamber so as to convert the detected internal pressure 
to an electrical signal; and receiving controlling means 
for controlling the amount of receiving of the belt-like 



material received form the receiving means based on 
the electrical signal converted by the second pressure 
converting means. 

According to a fourth aspect of the present inven- 

s tbn, there is provided to an apparatus for detecting an 
amount of absorbed and fed belt-like material compris- 
ing first case means, having an opening portion, for 
defining a reserving chamber; belt-like material, trans- 
ferred to the reserving chamber through the opening 

10 portion, for dividing the reserving chamber to first and 
second spaces; second case means, communicated 
with the reserving chamber through a fine communicat- 
ing hole, for defining a pressure detecting chamber; 
absorbing and feeding means for applying negative 

15 pressure to the second space of the reserving chamber 
so as to absorb and feed the berMike material; and 
detecting means for detecting pressure of the pressure 
detecting chamber changing In accordance with an 
amount of absorbing and feeding the belt-like material. 

20 According to the present invention, due to control 
the amount of supplying the belt-like material, and the 
amount of receiving the belt-like material, the operation 
of the apparatus can be instantaneously started or 
stopped at high speed without applying high load to the 

25 feed roller regardless of the size of the roll diameter of 
the belt-like material. Such control Is performed based 
on the Internal pressure of the pressure detecting 
chamber changing In accordance with the amount of 
absorbing and feeding the belt-Gke material to the 

so reserving chamber of the absorbing and feeding means, 
that is, the length, which is from the upper end portion of 
the reserving chamber to the lowermost end position of 
the absorbed and fed belt-like material. Moreover, since 
the operation of the apparatus can be instantaneously 

35 started or stopped at high speed without applying high 
load to the belt-like material, the breakage of the bett- 
fike material can be prevented. Due to this, the appara- 
tus can be prevented from being undesirably stopped by 
the breakage of the belt-like material, thereby the ability 

40 of processing the belt-Gke material can be improved. 

Also, according to the present invention, the belt- 
Gke material is transferred to the reserving chamber 
through the opening portion of the reserving chamber 
so as to divide the reserving chamber to first and sec- 

45 ond spaces. By applying negative pressure to the sec- 
ond space, a pressure difference between the first and 
second spaces of the reserving chamber is generated. 
Then, the internal pressure of the pressure detecting 
chamber, which communicates with the reserving 

so chamber through the fine communicating hole, Is 
changed in accordance with the amount of absorbing 
and feeding the belt-Gke material. Therefore, the pres- 
sure change of the pressure detecting chamber Is 
detected, thereby the amount of absorbing and feeding 

55 the belt-like material can be correctly detected. 

This invention can be more fully understood from 
the following detailed description when taken in con- 
junction with the accompanying drawings, in which: 
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FIG. 1 is a front view schematically showing a 
punching apparatus having an apparatus for stably 
transferring belt-like material; 
FIQ. 2 is a schematic perspective view of a belt-like 
material absorbing and feeding apparatus, which is s 
provided to a supplying apparatus of the punching 
apparatus of FIG. 1 , and a winding apparatus, seen 
from a front side; 

FIQ. 3 is a schematic perspective view of the belt- 
like material absorbing and feeding apparatus of 10 
FIQ. 2, seen from a back side; 
FIG. 4 is a block diagram schematically showing a 
control system for controlling the rotating speed of a 
delivery roller provided in the supplying apparatus; 
FIG. 5 is experimental data showing the relation- is 
ship between a slit position of the belt-like material 
and an analog card input voltage in the belt-like 
material absorbing and feeding apparatus on the 
side of the supplying apparatus of FIG. 4; 
FIG. 6 is a graph showing the relationship between 20 
the analog card input voltage and an analog card 
output voltage on the side of the supplying appara- 
tus of FIQ. 4; 

FIG. 7 is a graph showing the relationship between 
the corrected slit position and the analog card out- 2s 
put voltage on the side of the supplying apparatus; 
FIG. 8 is a block diagram schematically showing a 
control system for controlling the rotating speed of a 
winding roller provided in a winding apparatus; 
FIG. 9 is experimental data showing the relation- 30 
ship between the slit position of the belt-like mate- 
rial and the analog card input voltage in the belt-like 
material absorbing and feeding apparatus on the 
side of the winding apparatus of FIG. 8; 
FIG. 10 is a graph showing that experimental data 35 
of FIG. 9 is converted to the relationship between 
the slit position and (the analog card input voltage - 
Vmax); 

FIG. 1 1 is a graph showing that the graph of FIG. 10 
is converted to the relationship between the slit 40 
position and (the analog card input voltage + 
Vmax); 

FIG. 12 is a graph showing the relationship 
between (- analog card input voltage + Vmax) and 
the analog card output voltage; and 45 
FIG. 13 is a graph showing the corrected relation- 
ship between the slit position and the analog card 
output voltage on the side of the winding apparatus. 

With reference to the drawings, the following will so 
specifically explain an embodiment of an apparatus for 
stably transferring belt-like material of the present 
invention, which is provided in, for example, a hole form- 
ing apparatus for forming fine holes in the belt-like mate- 
rial such as chip paper of cigarette. 55 

FIG. 1 is a front view schematically showing a hole 
forming apparatus having an apparatus for stably trans- 
ferring belt-like material. As shown in FIG. 1 , a punching 
apparatus 2 comprises a supplying apparatus 10 for 



delivering belt-like material, e.g.. chip paper 16 wound 
in a roD form, a hole forming apparatus 20 for forming 
fine holes in chip paper delivered from the supplying 
apparatus; and a winding apparatus 30 for winding chip 
paper 1 in which holes are formed by the hole forming 
device 20. Moreover, the winding apparatus 30 com- 
prises a feed roller 31 to be described later. The feed 
roller 31 draws chip paper 1 from the supplying appara- 
tus 10 to be transferred to the winding apparatus 30 
through the hole forming device 20. Furthermore, 
between the supplying apparatus 10 and the winding 
apparatus 30. there is provided a transferring passage, 
which is formed of a plurality of rollers; to transfer chip 
paper. 

The supplying apparatus 10 comprises a delivery 
roller 1 1 to which the rolled chip paper 16 is attached, a 
servo motor 12 for driving the delivery roller at a prede- 
termined rotating speed, a brake device 13 for adjusting 
tension of chip paper 1 delivered from the rolled chip 
paper 16 attached on the delivery roller 1 1 , a blower 1 4 
for absorbing the delivered chip paper 1 , an absorbing 
and feeding apparatus 40 for continuously absorbing 
and feeding chip paper 1 when the blower 14 absorbs 
chip paper 1 , and a transferring passage 1 5 formed of a 
plurality of rollers. 

Chip paper 1 is mainly pulled out from the rolled 
chip paper 1 6 by a feed roller 31 provided in the winding 
apparatus 30. The servo motor 12 for driving the deliv- 
ery roller 1 1 is controlled in accordance with an amount 
of reserved chip paper 1 of the absorbing and feeding 
apparatus 40 on the supplying apparatus 10. In other 
words, the apparatus for stably transferring belt-Eke 
material on the supplying apparatus 10 comprise? the 
feed roller 31 functioning as a main roller, the delivery 
roller 1 1 functioning as a follow roller, the transferring 
passage 15 where chip paper is transferred, and the 
absorbing and feeding apparatus 40 for continuously 
absorbing and feeding chip paper. 

The delivery roller 11 provided In the supplying 
apparatus 1 0 has a bobbin holder, and a rotational shaft 
on which the bobbin holder is fixed. In the bobbin holder, 
a delivery bobbin having chip paper 1 as belt-lite mate- 
rial wound in the roll form is detachabty provided. The 
delivery bobbin is mounted on the rotational shaft of the 
delivery roller 11, and the shaft is rotated, so that chip 
paper 1 is delivered to the transferring passage 15. The 
servo motor 12 for driving the delivery roller 11 is con- 
trolled the delivery roller 1 1 to be driven at a predeter- 
mined rotating speed based on a control signal output 
from a control system to be described later. Moreover, 
there is provided the brake device 13 In the transferring 
passage 15 to adjust tension of chip paper 1 delivered 
from the rolled chip paper 16. The brake device 13 has 
a plurality of absorbing holes along the surface where 
chip paper 1 is passed. By absorbing force generated at 
these absorbing holes, chip paper 1 is absorbed 
Thereby, brake force is applied to the delivering chip 
paper 1, and tension of chip paper 1 is adjusted by 
changing absorbing force. 
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The absorbing and feeding apparatus 40, which is 
provided between the delivery roller 1 1 and the brake 
apparatus 13, comprises a box-typed reserving cham- 
ber 40a and a pressure detecting chamber 40b as 
shown in FIGS. 2 and 3. In the pressure detecting 5 
chamber 40b, which is provided at th back of the 
absorbing and feeding apparatus 40, pressure of the 
interior is detected by a detector to be described later. 
An upper portion of the reserving chamber 40a is 
opened such that delivered chip paper 1 can be w 
absorbed. The bottom of the reserving chamber 40a is 
connected to the blower 14 for absorbing air of the 
reserving chamber 40a by predetermined absorbing 
force. In the other words, the reserving chamber 40a 
and the pressure detecting chamber 40b are formed as 75 
one unit through a slit 40c. The pressure detecting 
chamber 40b is connected to a pressure detector 50 for 
detecting internal pressure of the pressure detecting 
chamber 40b. Also, surfaces other than the surface hav- 
ing the slit 40c are closed. 20 

Particularly, by absorbing air in the reserving cham- 
ber 40a of the absorbing and feeding apparatus 40, chip 
paper 1, which is inserted in the reserving chamber 40a 
from the opening of the upper portion of the reserving 
chamber 40a in advance, is absorbed and fed to the 2s 
bottom portion to which the blower 14 is connected. In 
other words, air of the space, which is from the inserted 
chip paper 1 to a place close to the lower portion of the 
reserving chamber to which the blower 14 is connected, 
is positively absorbed by the blower 14, and results in 30 
obtaining pressure close to vacuum. On the other hand, 
air, which is from the inserted chip paper to a place 
dose to the opening of the reserving chamber, is main- 
tained to be pressure close to atmospheric pressure. 
Therefore, by pressure difference acting on chip paper 1 35 
inserted in the reserving chamber, chip paper 1 is 
absorbed and fed to the lower portion of the reserving 
chamber 40b to which the blower 14 is connected. 

Chip paper 1 absorbed and fed to the reserving 
chamber 40b is pulled outside from the reserving charrv ao 
ber 40a by the feed roller 31 . When chip paper 1 , which 
is delivered when the delivery roller 11 is rotated, is 
passed the upper portion of the reserving chamber 40a, 
chip paper 1 is absorbed by the blower 14 to be contin- 
uously absorbed and fed to the reserving chamber 40a. as 
At the same time, the feed roller 31 continuously pulls 
chip paper 1 , which is absorbed and fed to the reserving 
chamber 40a, outside from the reserving chamber 40b. 

As mentioned above, the delivery roller 1.1 and the 
feed roller 31 are driven, so that chip paper 1 is contin- so 
uously absorbed and fed, and pulled outside from the 
reserving chamber. Here, a length of chip paper 1, 
which is from an uppermost end portion of the reserving 
chamber to a lowermost end portion, is hereinafter 
called amount of absorbing and feeding the chip paper, ss 

The internal pressure of the pressure detecting 
chamber 40b is changed in accordance with the amount 
of absorbing and feeding chip paper 1 absorbed and fed 
to the reserving chamber 40a. Due to this, the internal 



pressure of the pressure detecting chamber 40b is 
detected by the pressure detector 50. thereby the 
amount of absorbing and feeding chip paper 1 can be 
detected. The rotating speed of the servo motor 12 for 
driving the delivery roller 1 1 1s controlled in accordance 
with the amount of absorbing and feeding the chip 
paper 1 as described later. 

The slit 40c is formed such that air of the reserving 
chamber 40a and that of the pressure detecting cham- 
ber 40b can be ventilated. If the slit can achieve the 
above function, the slit may be linearly arranged, the 
shape of the reserving chamber is not limited to the box 
type. Any shapes may be used if the reserving chamber 
is shaped such that the belt-like material can be 
smoothly absorbed and fed, and pulled out 

As mentioned above, chip paper 1 delivered from 
the rolled chip paper 16 attached to the delivery roller 11 
is continuously absorbed and fed to the reserving cham- 
ber by absorbing force of the Uowerl 4 from the opening 
of the reserving chamber 40a of the absorbing and 
feeding apparatus 40, and pulled out of the opening by 
the feed roller 31 . Thereby, the load, which is applied to 
chip paper 1 when the apparatus is instantaneously 
started or stopped, is relaxed. Due to this, the apparatus 
can be instantaneously started or stopped without 
applying high load to chip paper Itself. Also, chip paper 
1 can be prevented from being broken when the appa- 
ratus is instantaneously started or stopped. 

The hole forming apparatus 20 comprises a laser 
apparatus for providing hole formation processing by 
irradiating the transferring chip paper 1 with a laser 
beam, a laser driving apparatus for driving the laser 
apparatus, an optical system for guiding the laser beam 
irradiated from the laser apparatus to a predetermined 
place, and a transferring passage 21 . which is formed of 
a plurality of rollers. 

In the hole forming apparatus 20, there are pro- 
vided the laser apparatus (not shown) and the optical 
system such as a polygon mirror, a half-mirror, and a 
reflecting minor. As the laser apparatus, high energy 
laser such as carbon dioxide laser is used. The laser 
beam, which is continuously emitted from the laser 
apparatus, is guided to the half-mirror through the poly- 
gon mirror, and divided to a plurality of pulse beams. For 
example, four divided pulse laser beams are a/ranged 
in four tines by the reflecting minor provided at a prede- 
termined position, and guided to chip paper transferring 
on the transferring passage 21. Chip paper 1 is irradi- 
ated with the four lined laser beams, thereby fine holes 
are formed on chip paper 1 in four lines having a fixed 
distance. Therefore, the hole formation of chip paper 1 
is efficiently processed. 

The winding apparatus 30 comprises a feed roller 
31 for transferring chip paper 1, a servo motor 32 for 
driving the feed roller 31 at a predetermined rotating 
speed, a winding roller 34 for winding chip paper 1 
transferred by the feed roller 31 in a roO form, a servo 
motor 35 tor driving the winding roller 34 at a predeter- 
mined rotating speed, a blower 36 for absorbing chip 
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paper 1 transferred by the feed roller 31, the absorbing 
and feeding apparatus 40 for continuously absorbing 
and feeding chip paper 1 when th blower 36 absorbs 
chip paper 1 , a brake apparatus 37 for adjusting tension 
of chip paper wound by the winding roller 34, and a 
transferring passage 38 formed of a plurality of rollers. 

The winding roller 34 has a bobbin holder, and a 
rotational shaft on which the bobbin holder is fixed. In 
the bobbin holder, a winding bobbin for winding chip 
paper 1 in the roll form is detachably provided. 

As explained above, chip paper 1 is pulled out of 
the absorbing and feeding apparatus 40 on the supply- 
ing apparatus 10 by the feed roller 31, and transferred to 
the winding apparatus 30. Also, the servo motor 35 for 
driving the winding roller 34 is controlled to be driven at 
a predetermined rotating speed in accordance with an 
amount of absorbing and feeding chip paper in the 
absorbing and feeding apparatus 40 provided in the 
winding apparatus 30. In other words, the apparatus for 
stably transferring belt-like material on the winding 
apparatus 30 comprises the feed roller 31 functioning 
as a main roller for transferring chip paper as belt-like 
material, the wincing roller 34 functioning as a follow 
rofler. the transferring passage 38 where chip paper is 
transferred, and the absorbing and feeding apparatus 
40 for continuously absorbing and feeding the chip 
paper 1. 

A rubber roller 33 is provided to be freely rotatabJe 
at a position opposite to the feed roller 31 provided to 
transfer chip paper 1. The feed roller 31 is rotated at a 
predetermined rotating speed by the servo motor 32. 
While the rubber roller 33 is pressurized by the feed 
roller 31 , the chip paper 1 is transferred at fixed speed. 
At the time of stopping the transfer of chip paper 1. the 
rubber roller 33 is separated from the feed roller 31 . At 
the time of starting the transfer of chip paper 1, the rub- 
ber roller 33 is pressurized by feed roller 31 . 

As already explained with reference to FIGS. 2 and 
3, the absorbing and feeding apparatus 40 has the box- 
typed reserving chamber 40a and the pressure detect- 
ing chamber 40b. The upper portion of the reserving 
chamber 40a is opened. The blower 36 is connected to 
the bottom portion of the reserving chamber 40a A 
pressure detector 60 is connected to the pressure 
detecting chamber 40b. The internal pressure of the 
pressure detecting chamber 40b is detected by the 
pressure detector 60. The internal pressure of the pres- 
sure detecting chamber 40b is changed in accordance 
with the amount of absorbing and feeding the chip 
paper 1. The rotating speed of the servo motor 35 for 
driving the winding roller 34 is controlled in accordance 
with the amount of absorbing and feeding the chip 
paper 1 as described later. 

In the transferring passage 38 between the feed 
roller 31 and the winding roller 34, there is provided the 
brake apparatus 37 for adjusting tension of chip paper 
wound by the winding roller 34. The brake device 37 has 
a plurality of absorbing holes along the surface where 
chip page 1 is passed. By absorbing force generated at 



these absorbing holes, braking force is applied to the 
chip paper 1. Then, tension of the chip paper 1 is 
adjusted by changing absorbing force. 

The winding bobbin for winding chip paper 1 in the 

5 roll form is provided to the rotational shaft of the winding 
roller 34. When th feed roller 31 is driven, thereby the 
chip paper 1 transferred from the supplying apparatus 
10 is further transferred to the winding apparatus 30. 
The chip paper 1 transferred by the feed roller 31 is con- 

io tirtuously absorbed and fed to the reserving chamber 
from the opening of the reserving chamber 40a of the 
absorbing and feeding apparatus 40 on the side of the 
winding apparatus 30. Then, when the rotational shaft 
of the winding roller 34 is rotated, thereby chip paper 1 

is absorbed and fed to the reserving chamber 40a is con- 
tinuously pulled out of the opening of the reserving 
chamber 40a. Thereafter, the chip paper 1 is wound 
around the winding bobbin. At this time, the servo motor 

35 for driving the winding roller 34 is controlled based 
20 on a control signal sent from a control system to be 

described later, so that the winding roller 34 is driven at 
a predetermined rotating speed. 

As mentioned above, crtip paper 1 supplied from 
the feed roller 31 is continuously absorbed and fed to 
25 the reserving chamber by absorbing force of the blower 

36 from the opening of the reserving chamber 40a of 
the absorbing and feeding apparatus 40. and pulled out 
of the opening by the winding roller 34. Thereby, the 
load, which is applied to the feed roller 31 and the chip 

30 paper 1 when the apparatus is Instantaneously started 
or stopped, is relaxed. Due to this, the apparatus can be 
instantaneously started or stopped without applying 
high load to chip paper itself. Also, the chip paper 1 can 
be prevented from being broken when the apparatus is 

35 instantaneously started or stopped. 

The following will explain an operation of the punch- 
ing apparatus 2 having the apparatus for stably transfer- 
ring belt-like material of the present Invention with 
reference to FIG. 1. 

40 Prior to power supply of the apparatus, the chip 
paper is provided in the apparatus in advance as men- 
tioned below and an operation of the apparatus is pre- 
pared. 

More specifically, the delivery bobbin of rolled chip 
45 paper 16 is attached to the ratable shaft of the deliver 
roller 11 provided to the supplying apparatus 10. The 
rolled chip paper 16 is partially pulled out of the rolled 
chip paper 16 attached to the rotatabJe shaft of the 
delivery roller 1 1 by an operator. 
so Thereby, the rolled paper 16 is positioned on the open- 
ing of the reserving chamber 40a on the side of the sup- 
plying apparatus 10 through the transferring passage 
15. The chip paper 1 is placed along the transferring 
passage 38 of the side of the winding apparatus 30 
55 through the transferring passage 21 of the hole forming 
apparatus 20. In other words, the crop paper 1 is passed 
through the portion between the feed roller 31 and the 
rubber roller 33, and positioned on the opening of the 
reserving chamber 40a on the side of the winding appa- 
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rat us 30 so as to be fixed to the bobbin of the winding 
roller 34. In such a preparation process, in considera- 
tion of the point that the chip paper 1 is absorbed and 
fed to the reserving chamber 40a in a U shape later, the 
chip paper 1 is pulled out extra in advance. Then, the s 
chip paper 1 is inserted in each reserving chamber 40a 
by a predetermined length. After the chip paper is pro- 
vided in the apparatus 2, the rubber roller 31 comes in 
contact with the feed roller 31 through the chip paper, so 
that the chip paper 1 is held. w 

After the above-mentioned preparation, power of 
the blowers 14 and 36 are turned on, and chip paper 1 , 
which is inserted in the reserving chamber 40a of each 
of the supplying apparatus 10 and the winding appara- 
tus 30, is started to be absorbed. By the above absorp- 15 
tion, a predetermined amount of chip paper 1 is 
absorbed and fed to the reserving chamber 40a of each 
of the supplying apparatus 10 and the the winding appa- 
ratus 30 in a U shape to be reserved therein. Normally, 
when power of the blower 1 4 and 36 are toned on, the 20 
amount of absorbing and feeding the chip paper is set to 
be large in the reserving chamber on the side of the 
delivery apparatus 10, so that chip paper is absorbed 
and fed to the place relatively dose to the bottom por- 
tion. At this time, the amount of absorbing and feeding 25 
the chip paper is set to be small in the reserving cham- 
ber on the side of the winding apparatus 30, so that the 
chip paper is absorbed and fed to the place relatively 
close to the upper portion. 

Next, main power of the apparatus 2 is turned on, 30 
the operation of the apparatus 2 is started. More specif- 
ically, the servo motors 12, 32. and 35 for driving the 
delivery roller 11, the feed roller 31, and the winding 
roller 34, respectively are started to be operated at sub- 
stantially the same time, so that the rollers 1 1 . 31, and 35 
34 are instantaneously rotated at high speed. By the 
rotation of the delivery roller 1 1 , chip paper 1 is continu- 
ously delivered from the rolled chip paper 16. By the 
rotation of the feed roller 3 1 , chip paper 1 is delivered on 
the transferring passage 15. Chip paper 1 to be passed *o 
through the place close to the upper portion of the 
absorbing and feeding apparatus 40 is continuously 
absorbed and fed to the reserving chamber 40a of the 
absorbing and feeding apparatus 40 by absorbing force 
of the blower 1 4 connected to the bottom of the absorb- 45 
ing and feeding apparatus 40. The chip paper 1 
absorbed and fed to the reserving chamber 40a is 
pulled outside from the reserving chamber 40a by the 
feed roller 31. The pulled chip paper 1 is transferred 
onto the transferring passage 15 to be supplied to the so 
hole forming apparatus 20. Tension of the chip paper 1 
is substantially constantly maintained by the brake 
apparatus 13 provided in the transferring passage 15. 

The chip paper 1 supplied to the hole forming appa- 
ratus 20 is processed such that holes are formed while ss 
the chip paper 1 is transferring onto the transferring pas- 
sage 21 . In other words, the pulse laser beam emitted 
from the laser apparatus provided in the hole forming 
apparatus 20 is guided to chip paper 1, which is trans- 



ferring onto the transferring passage 21, by the optical 
system. As a result the chip paper 1 is processed such 
that holes are formed with a fixed distance. Then, chip 
paper 1 having holes is further transferred onto the 
transferring passage 21 to be supplied to the winding 
apparatus 30. 

By the rotation f the feed roller 31, and that of the 
rubber roller 33. which comes in contact with the feed 
roller 31, the chip paper 1 is continuously delivered on 
the transferring passage 38. Then, the chip paper 1 to. 
be passed through the place close to the upper portion 
of the absorbing and feeding apparatus 40 is continu- 
ously absorbed and fed to the reserving chamber 40a of 
the absorbing and feeding apparatus 40 by absorbing 
force of the blower 36 connected to the bottom of the 
absorbing and feeding apparatus 40. The chip paper 1 
absorbed and fed to the reserving chamber 40a is 
pulled outside from the reserving chamber 40a by the 
rotation of the winding roller 34. The pulled chip papa" 1 
is transferred onto the transferring passage 38 to be 
wound by the winding roller 34 in which the winding 
bobbin is provided. Tension of the chip paper 1 , which is 
being transferred onto the transferring passage 38, is 
substantially constantly maintained by the brake appa- 
ratus 37. 

Next, the following will explain a method for control- 
ling the rotating speed of the delivery roller 1 1 with ref- 
erence to FIGS. 4 to 7. 

As shown in FIG. 4, if the blower 14 absorbs air of 
the absorbing and feeding apparatus 40. chip paper 1 . 
which is delivered from the rolled chip paper 16 pro- 
vided to the delivery roller 1 1 , is absorbed and fed in the 
reserving chamber 40a of the absorbing and feeding 
apparatus 40. 

At this time, a length, which is from the position of 
the slit 40c closest to the blower, that is, the deepest 
position of the slit 40c, to the lowermost end portion of 
chip paper 1 absorbed and fed to the reserving chamber 
40a, corresponds to the position of the slit 40c where 
the lowermost end portion of chip paper 1 is placed. 
Then, the length is hereinafter called as a slit position S. 
The position where the lowermost end portion of the 
chip paper 1 is placed at the deepest position of the slit 
40c is SO, and the position where the lowermost end 
portion of chip paper 1 is placed at the uppermost posi- 
tion of the slit 40c is Smax. 

The internal pressure of the pressure detecting 
chamber 40b provided at the back of the reserving 
chamber 40a is changed in accordance with the slit 
position SO to Smax where the lowermost end portion of 
chip paper 1 is placed. The change of pressure is 
detected by the pressure detector 50 connected to the 
pressure detecting chamber 40b, and a difference 
between the above pressure and atmospheric pressure 
is converted to a voltage. The voltage is input to an 
amplifier 51 to be amplified. In this case, the voltage, 
which is obtained when the lowermost end portion of 
chip paper 1 is placed at the deepest position SO. is 
amplified to a motor supplying voltage value by which 
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the rotating speed of the servo motor 12 for driving the 
delivery roller 1 1 is the lowest. The voltage amplified by 
the amplifier 51 is input to an analog card 52. 

FIG. 5 is a graph showing the relationship between 
the slit position where the lowest end portion of chip s 
paper 1 is positioned and the voltage value amplified by 
the amplifier 51, that is, the analog card input voltage. 

The analog card 52 is a control circuit for approxi- 
mately converting a non-linear function to a linear func- 
tion. The conversion to the linear function is performed io 
by the following step based on the graph of FIG. 5. 

More specifically, in order to convert experimental 
data showing the relationship between the slit position 
and the analog card input voltage, that is, a non-linear 
function A to a linear function B, the non-linear function is 
A Is approximated two straight lines C and D. Then, the 
analog card input voltage value at the crossing point 
between two approximate straight Ones C and D is cor- 
rected so as to correspond to the analog card input volt- 
age of the linear function B at the same slit position. In 20 
this embodiment the analog card input voltage value VI 
at the crossing point between two straight fines C and D 
is corrected to the voltage value, e.g. . 2 V1 , correspond- 
ing to the analog card input voltage of the linear function 
B at the same slit position Sa. 2s 

FIG. 6 is a graph showing the relationship between 
the analog card input voltage input from the amplifier 51 
and an analog card output voltage, which is corrected 
by the analog card 52 and which is output to a servo 
driver 53. The analog card input voltage is converted to 30 
the analog card output voltage based on the relation- 
ship of FIG. 6. 

FIG. 7 is a graph showing the relationship between 
the slit position of chip paper and the analog card output 
voltage converted based on the relationship of FIG. 6. 35 
As shown in FIG. 7. the analog card output voltage, 
which corresponds to the slit position of chip paper, is 
converted to the linear function. 

Then, the analog card output voltage, which is con- 
verted based on the slit position of chip paper, is output 40 
to the servo driver 53. 

As mentioned above, the analog card input voltage 
value, which has the non-Gnear relationship with the slit 
position of the reserving chamber 40a of chip paper 1 . 
is approximated two straight lines, and corrected based 45 
the relationship shown in FIG. 6. As a result two 
approximate straight lines C and D are converted to one 
linear function B, so that the analog card output voltage 
shown in FIG. 7 can be obtained. The voltage output 
from the analog card 52 is input to the servo driver 53 so 
for driving the servo motor 1 2. 
The rotating speed of the servo motor 12 is controlled in 
accordance with the output voltage. Then, in accord- 
ance wfth the rotating speed of the servo motor 12, the 
delivery roller 11 is rotated at a predetermined rotating ss 
speed, so that chip paper 1 is delivered from the rolled 
chip paper 16. 

In other words, as shown in FIG. 7. if the amount of 
absorbing and feecfing the chip paper 1 in the reserving 



chamber is large, that is, the slit position of chip paper 1 
is low, the output voltage of the analog card is low, and 
the rotating speed of the servo motor 12 is reduced. 
Therefore, the amount of the delivery of chip paper 1 
from the delivery roller 11 is reduced, so that the sOt 
position rises. On the other hand, if the amount of 
absorbing and feeding chip paper 1 in the reserving 
chamber is small, that is, the slit position of chfc paper 1 
is high, the output voltage of the analog card is 
increased, and the rotating speed of the servo motor 12 
is increased. Therefore, the amount of the delivery of 
chip paper 1 from the delivery roller 1 1 is increased, so 
that the slit position is lowered. 

In the above-mentioned control system, the rotating 
speed of the delivery roller 11 can be controlled in 
accordance with the amount of absorbing and feeding 
the chip paper 1 in the reserving chamber regardless of 
the diameter of the roll of the rolled chip paper from 
which chip paper is delivered. 
Moreover, the apparatus can be instantaneously started 
and stopped without applying high load to chip paper 1 . 

Next the following will explain a method for control- 
ling the rotating speed of the winding roller 34 with ref- 
erence to FIGS. 8 to 13. 

As shown in FIG. 8, if the blower 36 absorbs air of 
the absorbing and feeding apparatus 40, chip paper 1. 
which is wound around the winding bobbin of the wind- 
ing roller 34, is absorbed and fed in the reserving cham- 
ber 40a of the absorbing and feeding apparatus 40. 

At this time, the internal pressure of the pressure 
detecting chamber 40b provided at the back of the 
reserving chamber 40a is changed in accordance with 
the slit position SO to Smax of chip paper 1 absorbed 
and fed in the reserving chamber 40a. The change of 
pressure is detected by the pressure detector 60 con- 
nected to the pressure detecting chamber 40b, and a 
difference between the above pressure and atmos- 
pheric pressure is converted to a voltage. The voltage is 
input to an amplifier 61 to be amplified. In this case, the 
voltage, which is obtained when the lowermost end por- 
tion of chip paper 1 is placed at the deepest position SO, 
is amplified to a motor supplying voltage value by which 
the rotating speed of the servo motor 35 for driving the 
winding roller is the highest. The voltage amplified by 
the amplifier 61 is input to an analog card 62. 

FIG. 9 is a graph showing the relationship between 
the slit position where the lowest end portion of chip 
paper 1 is positioned and the voltage value amplified by 
the amplifier 61 , that is, the analog card input voltage 

The analog card 62 converts the analog card input 
voltage, which has the non-linear relationship with the 
slit position of FIG. 9, to a linear voltage value to be out- 
put. The following will explain the step of such a conver- 
sion. 

FIG. 10 is a graph showing that experimental data 
of FIG. 9 is converted to the relationship between the slit 
position and the analog card input voltage • Vmax. 

A polarity of the analog card input voltage - Vmax of 
FIG. 10 is inverted, so that - analog card input voltage + 
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Vmax corresponding to the slit position is output. FIG. 
11 is a graph showing that the graph of FIG. 10 is con- 
verted to the relationship between the slit position and 
the - analog card input voltage + Vmax. In FIG. 11, in 
order to convert the non-linear function E showing the s 
relationship between the slit position and - analog card 
input voltage + Vmax to the linear function F f the non-lin- 
ear function E is approximated two straight lines G and 
H. Then, the analog card input voltage at the cross point 
between two approximate straight lines G and H is cor- w 
reeled to correspond to the analog card input voltage of 
the linear function F at the same slit position Sb. in this 
embodiment, the analog card input voltage (Vmax - V1) 
at the cross point between two approximate straight 
lines G and H is corrected to correspond to the analog is 
card input voltage (Vmax - 2V1) of the linear function F 
at the same slit position Sb 

FIG. 12 is a graph showing the relationship 
between - analog card input voltage + Vmax and the 
analog card output voltage, which is corrected by an 20 
analog card 62 so as to be output to a servo driver 63. 
The analog card input voltage is converted to the analog 
card output voltage based on the relationship of FIG. 
12. 

FIG. 13 is a graph showing the corrected relation- 2s 
ship between the slit position of chip paper and the ana- 
log card output voltage. As shown in FIG. 13, the analog 
card output voltage corresponding to the slit position of 
chip paper is converted to the linear function. 

As mentioned above, the analog card input voltage, 30 
which has the non-linear relationship with the slit posi- 
tion of chip paper absorbed and fed to the reserving 
chamber, is approximated two straight lines after the 
analog card input voltage is converted to the voltage - 
Vmax and the polarity of the voltage is inverted. Moreo- ss 
ver, the analog card input voltage is corrected based on 
the relationship of FIG. 12. As a result, two approximate 
straight lines is converted to one linear function F. so 
that the analog card output voltage corresponding to the 
slit position can be obtained as shown in FIG. 13. The 40 
voltage output from the analog card 62 is input to the 
servo driver 63 for driving the servo motor 35. In accord- 
ance with the analog card output voltage, the rotating 
speed of the servo motor 35 is controlled Then, the 
winding roller 34 is rotated at a predetermined rotating 46 
speed in accordance with the rotating speed of the 
servo motor 35, so that chip paper 1 is wound around 
the winding bobbin. 

In other words, if the amount of absorbing and feed- 
ing the chip paper 1 in the reserving chamber is large, so 
that is. the slit position of chip paper 1 is low, the analog 
card output voltage is increased, and the rotating speed 
of the servo motor 35 is increased. Therefore, the 
amount of winding chip paper 1 , which is wound by the 
winding roller 34, is increased. As a result, the slit posi- ss 
tion rises. On the other hand, if the amount of absorbing 
and feeding chip paper 1 is small, that is, the slit position 
of chip paper 1 is high, the analog card output voltage is 
decreased, and the rotating speed of the servo motor 35 



is reduced. Therefore, the amount of winding of chip 
paper 1, which is wound by the winding roller 34, is 
decreased. As a result, the slit position is lowered. 

In the above-mentioned control system, the rotating 
speed of the winding roller 34 can be controlled in 
accordance with the amount of absorbing and feeding 
chip paper 1 in the reserving chamber regardless of the 
diameter of the roll of the winding roller 34 by which chip 
paper is wound. Moreover, the apparatus can be instan- 
taneously started and stopped without applying high 
load to chip paper 1 , and the feed roller 31 . 

The use of the apparatus for stably transferring bert- 
like material of the present invention is not limited to the 
punching apparatus for forming fine holes in rolled chip 
paper. The present invention can be applied to the sup- 
plying apparatus or the winding apparatus, independ- 
ently. Moreover, the present invention can be applied to 
the apparatus for printing or processing the other belt- 
like material, e.g., wrapping paper. 

As explained above, the apparatus for stably trans- 
ferring belt-like material of the present invention com- 
prises the absorbing and feeding apparatus for 
continuously absorbing and feeding the betMike mate- 
rial in the transferring passage where the belt-like mate- 
rial is transferred. The absorbing and feeding apparatus 
comprises the reserving chamber for absorbing and 
feeding the belt-like material to be reserved therein, and 
the pressure detecting chamber connected to the 
reserving chamber through the slit or the through hole. 
The reserving chamber has the opening portion for 
absorbing and feeding the belt-like material, and the 
blower is connected to at the position, which is opposite 
to the opening portion. If the blower absorbs the internal 
air of the reserving chamber, negative pressure is 
applied to the belt-like material to be passed through the 
opening portion, so that the belt-like material is 
absorbed and fed to the reserving chamber. The pres- 
sure detecting chamber is closed such that pressure of 
the pressure detecting chamber is changed in accord- 
ance with the change of the pressure in the reserving 
chamber connected to the pressure detecting chamber 
through the through hole. The pressure of the pressure 
detecting chamber is detected by the pressure detector. 
The pressure of the reserving chamber is changed in 
accordance with the amount of absorbing and feeding 
the belt-like material absorbed and fed in the reserving 
chamber. Due to this, the lowermost end position of the 
absorbed and fed belt-like material can be correctly 
detected by detecting the internal pressure of the pres- 
sure detecting chamber. 

Moreover, based on the detection result the 
amount of supplying the belt-like material of the supply- 
ing apparatus or that of winding the belt-like material of 
the winding apparatus can be controlled. In other words, 
in accordance with the lowermost end position of the 
belt-like material absorbed and fed in the reserving 
chamber, the drive voltage of the servo motor for driving 
the delivery roller or the winding roller is controlled, and 
the rotating speed of each roller is controlled. Therefore. 
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the amount of supplying the belt-like material of the sup- 
plying apparatus or that of winding the belt-like material 
of the winding apparatus can be appropriately control- 
led. 

Furthermore, in the apparatus for processing the 
transferring belt-like material, the belt-like material is 
reserved to the reserving chamber of the absorbing and 
feeding apparatus, which is provided in the transferring 
passage, by use of negative pressure before the opera- 
tion of the apparatus is started. 
Therefore, even in a case where the belt-like material is 
instantaneously transferred at the time of staring the 
apparatus, the load to be applied to the belt-like material 
can be relaxed by the reserved belt-like material. Due to 
this, the belt-like material can be prevented from being 
broken at the time of starting the apparatus. Also, even 
after the belt-like material is started to be transferred, 
the belt-like material is reserved in the reserving cham- 
ber at substantially the fixed rate. Due to this, load is lit- 
tle applied to the feed roller and the belt-like material 
itself when the belt-like material is transferring or the 
operation of the apparatus is slopped. Also, the befHike 
material is prevented from being broken when the belt- 
like material is transferring or the operation of the appa- 
ratus is stopped. 

Therefore, there can be provided an apparatus for 
stably transferring belt-like material, which can be 
instantaneously started at high speed and stopped. 
Also, a stable transfer of the belt-like material can be 
ensured. Due to this, the apparatus can be prevented 
from being undesirably stopped by the breakage of the 
bett-fike material, so that ability of processing the belt- 
like material can be improved. 

Claims 

1. An apparatus for stably transferring bert-like mate- 
rial characterized by comprising: 

transferring means (11, 12, 15, 21, 31, 32, 
34, 35, 38, 53, 63) for transferring belt-like material 

(1); 

absorbing and feeding means (40), having a 
reserving chamber (40a) for reserving said trans- 
ferred belt-like material (1). for applying a pressure 
difference to first and second spaces of said reserv- 
ing chamber (40a) divided by said transferred belt- 
like material (1) so as to absorb and feed said belt- 
like material (1) to said reserving chamber(40a); 

detecting means (40b, 50, 60) for detecting 
an extending position of said belt-like material (1) 
moving up or down in said reserving chamber 
(40a); and 

controlling means (51. 52, 61, 62) for con- 
trolling said transferring means (53, 63) in accord- 
ance with an output detected by said detecting 
means (40b. 50, 60) so as to adjust a transferring 
speed of said belt-like material. 



2. The apparatus according to claim 1 , characterized 
in that said detecting means (40b, 50, 60) includes 
pressur detecting means (50. 60) for detecting the 
pressure difference between said first and second 

s spaces so as to obtain the bert-like material extend- 
ing position. 

3. The apparatus according to claim 1 . characterized 
in that said absorbing and feeding means (40) 

10 includes absorbing mechanisms (14, 36) for 
absorbing said belt-like material (1). 

4. The apparatus according to claim 1, characterized 
in that said transferring means (11, 12, 15, 21, 31, 

is 32, 34, 35, 38, 53, 63) includes a roller mechanism 
(31) for supplying said belt-like material (1), and 
tension applying mechanisms (13, 37) for applying 
tension to said belt-like material. 

20 5. The apparatus according to claim 1 , characterized 
in that said transferring means (11, 12, 15, 21. 31, 
32, 34, 35. 38, 53. 63) includes a delivery roller 
mechanism (11, 12. 53) for delivering the belt-fike 
material (1) and a winding roller mechanism (34, 

25 35, 63) for winding the belt-like material (1) passed 
through said absorbing and feeding means (40), 
and at least one of said delivery roller mechanism 
(1 1 . 12. 53) and said winding roller mechanism (34, 
35, 63) is controlled by said controlling means (51, 

30 52,61.62). 

6. An apparatus for stably transferring bert-like mate- 
rial comprising: 

supplying means (11. 12, 53) for supplying 
35 belt-like material (1); 

absorbing and feeding means (40) having a 
reserving chamber (40a) for continuously absorb- 
ing and feeding said belt-like material (1) supplied 
from said supplying means (11,12, 53), and a pres- 
40 sure detecting chamber (40b), provided at the back 
of said reserving chamber (40a) through a through 
hole (40c), and closed to detect Hs internal pres- 
sure; 

transferring means (15, 21, 34, 35. 38, 63) 
45 for pulling out said berHike material (1) absorbed 
and fed to the reserving chamber (40a) of said 
absorbing and feeding means (40) so as to be 
transferred; 

pressure converting means (50, 60). con- 
so nected to said pressure detecting chamber (40b) of 
said absorbing and feeding means (40), for detect- 
ing the internal pressure of said pressure detecting 
chamber (40b) changing in accordance with the 
amount of absorbing and feeding the belt-like mate- 
55 rial (1) absorbed and fed to said reserving chamber 
(40a) so as to convert said detected internal pres- 
sure to an electrical signal; and 

controlling means (51 . 52) for decreasing the 
amount of supply of the belt-fike material supplied 
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by said supplying means (11. 12, 53) when the 
amount of absorbing and feeding the belt-like mate- 
rial (1) is large, and for increasing the amount of 
supply of the belt-like material supplied by said sup- 
plying means (11. 12, 53) when the amount of s 
absorbing and feeding the belt-like material (1) is 
small based on the electrical signal converted by 
said pressure converting means (50, 60). 

7. An apparatus for stably transferring belt-like mate- 10 
rial characterized by comprising: 

supplying means (11, 12. 53) for supplying 
beft-fike material (1); 

first absorbing and feeding means (40) hav- 
ing a reserving chamber (40a) for continuously is 
absorbing and feeding said belt-like material (1) 
supplied from said supplying means (11, 12, 53). 
and a pressure detecting chamber (40b), provided 
at the back of said reserving chamber (40a) 
through a through hole (40c), and closed to detect 20 
its internal pressure; 

transferring means (15. 21. 31, 32. 38) for 
pulling out said belt-like material (1) absorbed and 
fed to the reserving chamber (40a) of said first 
absorbing and feeding means (40) so as to be 25 
transferred; 

first pressure converting means (50), con- 
nected to said pressure detecting chamber (40b) of 
said first absorbing and feeding means (40), for 
detecting the internal pressure of said pressure 30 
detecting chamber (40b) changing in accordance 
with the amount of absorbing and feeding belt-like 
material (1) absorbed and fed to said reserving 
chamber (40a) so as to convert said detected inter- 
nal pressure to an electrical signal ; 35 

supply controlling means (51 . 52) for control- 
ling the amount of supply of the belt-like material 
supplied by supplying means (1 1, 12, 53) based on 
the electrical signal converted by said first pressure 
converting means (50); 40 

second absorbing and feeding means (40) 
having a reserving chamber (40a) for continuously 
absorbing and feeding said belt-like material (1) 
transferred from said transferring means (15. 21, 
31, 32, 3d), and a pressure detecting chamber as 
(40b). provided at the back of said reserving cham- 
ber (40a) through a through hole (40c). and closed 
to detect its internal pressure; 

receiving means (34, 35. 63) for receiving 
said belt-like material (1) transferred to said reserv- so 
ing chamber (40b) of said second absorbing and 
feeding means (40); 

second pressure converting means (60). 
connected to said pressure detecting chamber 
(40b) of said second absorbing and feecfing means ss 
(40), for detecting the internal pressure of said 
pressure detecting chamber (40b) changing in 
accordance with the amount of absorbing and feed- 
ing the belHike material (1) absorbed and fed to 



said reserving chamber (40a) so as to convert said 
detected internal pressure to an electrical signal; 
and 

receiving controlling means (61 , 62) tor con- 
trolling the amount of receiving of the belt-like mate- 
rial received form said receiving means (34, 35, 63) 
based on the electrical signal converted by said 
second pressure converting means (60). 

8. The apparatus according to claim 7, characterized 
by further comprising processing means (20) for 
processing said belt-like material (1) pulled out of 
said first absorbing and feeding means (40) and 
transferred by said transferring means (15, 21, 31, 
32, 38). 

9. The apparatus according to claim 7, characterized 
by further comprising processing means (20) for 
forming a fine hole on said belt-like material (1) 
transferred by said transferring means (15, 21. 31. 
32. 38). wherein said belt-like material (1) is chip 
paper for cigarette. 

10. The apparatus according to claim 7, characterized 
hi that said supplying means (1 1 , 1 2, 53) has a rota- 
tional shaft (11) for loading a rolled belike material 
(16). and said rotational shaft (11) is rotated, 
thereby supplying said belt-like material (1). 

11. The apparatus according to claim 7, characterized 
in that said receiving means (34, 35, 63) has a rota- 
tional shaft (34) for winding a rolled belt-like mate- 
rial (16). and said rotational shaft (34) is rotated, 
thereby winding sard belt-like material (1). 

12. An apparatus for detecting an amount of absorbed 
and fed belt-like material characterized by compris- 
ing: 

first case means (40a). having an opening 
portion, for defining a reserving chamber; 

belt-like material (1), transferred to said 
reversing chamber (40a) through said opening por- 
tion, for dividing said reserving chamber to first and 
second spaces; 

second case means (40b), communicated 
with said reserving chamber (40a) through a fine 
communicating hole (40c). for defining a pressure 
detecting chamber; 

absorbing and feeding means (14, 36) for 
applying negative pressure to said second space of 
said reserving chamber (40a) so as to absorb and 
feed said belt-like material (1); and 

detecting means (50. 60) for detecting pres- 
sure of said pressure detecting chamber (40b) 
changing in accordance with an amount of absorb- 
ing and feeding the beft-fike material (1). 

1 3. The apparatus according to claim 1 2. characterized 
in that said reserving chamber (40a) is formed to be 
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longer than it is wide in a longitudinal direction, and 
said fine communicating hole (40c) includes a slit 
formed along a longitudinal direction of said reserv- 
ing chamber (40a). 

5 

14. The apparatus according to claim 1 2, characterized 
in that said first case means (40a) comprises 
absorbing and feeding means (14. 36) for absorb- 
ing and feeding the belt-like material (1) in a direc- 
tion opposite to said opening portion. 10 
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